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Remarks 

The Office Action mailed 27 March 2003 has been received and rcviewed. 

Claims 1, 14, 1 8, 23, 25, 27 and 30 having been amended, the pending claims are claims are 1- 

34. Reconsideration and withdrawal of the rejections are respectfully requested 

The amendment of claims 1, 23, and 25 to delete the phrase "a yeast having" is 

made to clarify the scope of the claims. It is applicants' position that the amendment does not 

narrow the scope of the claims- 
Claims 14, 18 9 and 27 are amended to correct typographical errors. 
Claim 27 is further amended to add a comma after the number "25." It is 

applicants 1 position that the amendment does not narrow the scope of the claims. 

Claim 30 is amended to delete "forming" and insert "producing/' It is applicants' 

position that the amendment does not narrow the scope of the claims. 



Summary of Interview 

The Examiner is thanked for the courtesies extended to the undersigned during 
the telephonic interview of June 1 8, 2003. During the interview, the Examiner's written remarks 
at paragraph 9, which begins at page 10 of the Action, were discussed. Specifically, the meaning 
of the sentence f Tt]hus, the reference anticipates the claimed invention" was discussed. The 
Examiner stated that Ho et al. (WO 95/13362) does not anticipate the claimed invention. 
Accordingly, the sentence "[t]hus, the reference anticipates the claimed invention" is wrong. 
Further, the meaning of the phrase "the yeast of Ho et al, would be expected to have the same 
properties of the claimed yeast as they are identical" at page 11, lines 6-7 ? of the Action was 
discussed. According to the Examiner, this phrase was intended to indicate that the yeast 
disclosed by Ho et al. include Saccharomyces, and not to indicate that the yeast disclosed by Ho 
et al. and the claimed yeast are identical in other respects. Claims 1 7 14, 18, 23, 25, 28-30, and 
34 were also discussed. Regarding claims 1, 23, and 25, the Examiner asserted it was unclear if 
the claims were directed to a product, or a product-by-process. Claims 1 , 23, and 25 have been 
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amended to indicate they axe directed to a product. No agreement was reached regarding the 
other claims. 



The 35 U.S.C. S112. Second Paragra ph. Rejection 

The Examiner rejected claims 13, 15, 1 6-17, 19-28, 30, 32 and 33 under 35 
U.S.C. §1 12, second paragraph, as being indefinite for foiling to particularly point out and 
distinctly claim the subject matter which Applicants regard as the invention. These rejections 
are respectfully traversed. 

Claim 13 was rejected under 35 U.S.C. § 1 12, second paragraph, as being 
mdcfroile for failing to particularly point out and distinctly claim the subject matter which 
applicants regard as the invention. Specifically, the Action asserts that "claim 13 is indefinite 
because the claim recites 'at least about 10 ribosomal DNA sites' and the range of 'at least' is 
narrower that the range of 'about' which goes outside the first range." The Action further states 
that "a broad range or limitation together with a narrow range or limitation that falls within the 
broad range or limitation (in the same claim) is considered mdefinite, since the resulting claim 
does not clearly set forth the metes and bounds of the patent protection desired." 

The Action supports this assertion by citing Ex parte fVu, 10 USPQ2d 2031 (Bd. 
Pat. App. & Inter., 1989). Applicants note, however, the decision in Ex parte Wu, like the other 
decisions cited in the Action, address Oie use of the term "such as" and other similar phrases that 
may raise a question as to whether the feature introduced by the language is merely exemplary or 
required. In Ex parte Wu, the court found no such doubt with the use of the term "optionally," 
likening its use to accepted claim language like "up to," "0 to ...%," and "not more than." 
Applicants submit that, like these accepted terms, no such mdefiniteness exists with the claimed 
phrase "at least about 10 ribosomal DNA sites." 

Further, the M.P.E.P. makes clear that the term "about" is acceptable claim 
language (see e.g., M.P.E.P. § 2173-05(b)(A), a range "between 25 to about 45%" was held to be 
clear in Ex parte Eastwood, 163 USPQ 3 16 (Bd. App. 1968)). The addition of the language "at 
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least" does not Tender the claim indefinite as it merely reflects a range of values having a lower 
limit defined by the phrase ''about 10 

It is applicants' position that the language "at least about 1 0 ribosomal DNA sites" 
clearly defines a range having a definite but flexible lower limit. Thus, the language "at least 
about 1 0 ribosomal DNA sites" in claim 1 3 does not render the claim indefinite. 

Claim 25, as well as claims 22 and 23, are asserted to be "indefinite for the 
recitation of 'substantially retaining its capacity for fermenting xylose to ethanol\ how much is 
considered to be 'substantial retention 1 as the term is not defined in the specification." The 
Examiner has failed to provide any legal support for the rejection and the rejection is without 
basis. If the Examiner is stating that a bright-line test must be provided to define the use of a 
relative term in a claim, the courts have repeatedly held that this is not required by the law. See 
MPEP §2 173 -05(b), in particular subsection D, General guidelines are all that is required, and 
this specification provides them. 

Claim 27 is asserted to be "indefinite because the claim does not clearly indicate 
that the claim is written for dependency upon claims I, 22, 23, 24 etc. in the alternative or 
whether the claim simultaneously is dependent upon all listed claims." Claim 27 is amended to 

recite "claim l t 22, 23, 24, 25, or 26, to " It is applicants' position that claim 27 is dependent 

upon the recited claims in the alternative. 

In claim 28. the recitation of "a second section marker" is amended to recite "a 
second selection marker." 

Claim 30 and the claims dependent thereon are asserted to be indefinite for the 
recitation of a "method for forming cells," Claim 30 has been amended to recite a "method for 
producing cells." 

For at least the reasons discussed above, applicants request reconsideration and 
withdrawal of the rejection of claims 13, 15, 16-17, 19-28, 30, 32 and 33 under 35 U-S.C. §112, 
second paragraph. 
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First 35 U-S. r. $103ra> Refection 

The Examiner rejected claims 1-34 under 35 U.S.C. §103(a) as being 
unpatentable over Ho et aL (WO 95/13362) in view of Hallborn et al. (Canadian Patent 
Application No. 2,090,122). This rejection is respectfully traversed. 

The buTden is on the Examiner to establish a prima facie case of obviousness of 
the claimed invention. According to MPEP § 2143, three criteria must be met to establish a 
prima facie case of obviousness. First, there must be a suggestion or motivation, either in the 
documents themselves or in the knowledge generally available to one of ordinary skill in the art, 
to modify the document or to combine document teachings. Second, there must be a reasonable 
expectation of success. Finally, the prior art document (or documents when combined) must 
teach or suggest all the claim limitations. It is respectfully submitted that the Examiner has 
failed to establish a prima facie case of obviousness over the cited documents. 

Ho et al. disclose yeast transformed with plasmid constructs containing the genes 
encoding xylose reductase, xylitol dehydrogenase, and xylulokinase cloned into pLSK15 (a low 
copy number plasmid) or pUCKmlO (a high copy number plasmid) (see Ho et al., p. 15 7 line 29- 
p. 1 6, line 31). As explained by Ho et al., these vectors contain a yeast 2 \xm replicon and 
replicate autonomously in S. cerevisiae and other yeast (see Ho et al., p. 16, lines 2-3, 25, and 28- 
29). 

Hallborn et al. is directed to "recombinant yeast strains transformed with xylose 
reductase and/or xylitol dehydrogenase enzyme genes," and state that "[ijf both of these genes 
are transformed into a yeast strait the resultant strain is capable of producing ethanol on xylose 
containing medium during fermentation" (abstract). The authors teach a process for co- 
expressing xylose reductase and xylitol dehydrogenase in a yeast strain, where the process 
includes, inter alia, constructing yeast vectors each carrying one of the DNA sequences coding 
for xylose reductase and xylitol dehydrogenase (Hallborn et aL, page 11, lines 19-28). Hallborn 
et al, d o not teach orj^gggt^fag xylulokinase , and state that 

"both S. cerevisiae and Sck /?owfceKavea^nctioning xylulokinase gene" (Hallborn et al., page 
2, line 31). 
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Yeast vectors that can be used include a plasmid that replicates autonomously (see 
Hallborn et al. at, for instance, page 7, lines 10-19, and ihe paragraph spanning pages 10 and 1 1 ). 
This plasmid can be a multicopy ot single copy vector. Alternatively, the genes can be 
integrated into the yeast genome, for instance, at a ribosomal RNA locus (see Hallborn et al. at, 
for instance, page 7, lines 21-34, page 1 1 , lines 7-8, and example 5). As taught by Hallborn et 
aL, integration of foreign DMA into the yeast genome includes introducing a DN A fragment j nlo 
a yeast that is then integrated. An autonomously replicating plasmid is also introduced with the 
f ragment^b ut the autonomously replicating pk^iiidjoesj ot integrate; i ^ inclu ded^ 
c arries a su itablejnarker f Qr transformation, and is l ate r removed from the cells (see Hallborn et 
al. at page 7, lines 27-31, and page 17, lines 24-30. 

The Action stales at page 7 that "Hallborn et al. also teach , . . a method of 
transforming cells with replicative and integrative plasmids." Applicants disagree. Hallborn et 
aj. do not teach or suggest the use of plasmids that are both replicative and integrative. This is 
clearly taught at page 7, lines 10-34, where Hallborn et al. distinguish between the use of 
plasmids capable of replicating autonomously (lines 10-1 9) and the use of a DNA fragment to 
integrate a gene into the yeast chromosome (Jines 21-34). 

Motivation to combine referenced teachings. 

"The initial burden is on the examiner to provide some suggestion of the 
desirability of doing what the inventor has done. To support the conclusion that the claimed 
invention is directed to obvious subject matter, either the references must expressly or impliedly 
suggest the claimed invention or the examiner must present a convincing line of reasoning as to 
why the artisan would have found the claimed invention to have been obvious in light of the 
teachings of the references" (MPEP §706.020) (emphasis added)). 

The applicants respectfully submit that the requisite motivation to combine Ho et 
al. with Hallborn et al. cannot be found in either Ho et aL or Hallborn et al. it is axiomatic that 
motivation to combine the two documents cannot be attributed to the combination itself, and the 
Action does not show the existence in either cited document of a motivation to combine the 
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disclosures to produce the claimed invention. Each reference is examined in the following 
paragraphs for the existence of the requisite motivation. 

The applicants submit that a fair reading of Ho ct al. would certainly nol lead one 
of skill in the art to combine the teachings therein with the teachings of Hallborn et al. 
Combining Ho et al. with Hallborn et al. would result in modifying the vectors of Ho et al. to no 
longer include a gene encoding xylulokinase. As Ho et al. teach that a gene encoding 
xylulokinase is required, there is no motivation in Ho et al. for making such a modification. 

Likewise, HaJlboni et al. provide no motivation to combine the two cited 
documents. Combining Hallbom et al. with Ho et al. would result in the yeast of Hallborn et al. 
also containing an introduced gene encoding xylulokinase. However, Hallbom et al. teach that 
"both 5. cerevisiae and Sch. pombe have a functioning xylulokinase gene" (Hallbom et al., page 
2, line 31). Thus, there is no motivation in Hallbom et al. for making such a modification. 

The Action has also not presented any evidence thai knowledge generally 
available to one of ordinary skill in the art would have provided the requisite motivation to 
combine the cited references. The Action states that "one of skill in the art would have been 
motivated to combine the teachings of the references because Ho el al. disclose that elhanol is an 
ideal liquid fuel for automobiles and Hallbom et al. disclose a method to perform stable 
transformations over tune" (Action, sentence bridging pages 7 and 8). It is respectfully 
submitted that this is not a convincing line of reasoning as to why the artisan would have found 
the claimed invention to have been obvious in light of the teachings of the references. 

The Action also states that "it would have been obvious to one of ordinary skill in 
the art to arrive at the claimed invention as a whole because Ho et al. and Hallborn et al. teach 
the fermentation of sugars to ethanol . . . using the same strain of yeast (Action at page 7, second 
paragraph). The Office is requested to note that h [tjhe mere fact that references can be combined 
or modified does not render the resultant combination obvious unless the prior art also suggests 
the desirability of the combination" (MPEP §2143.01 (emphasis added)) 
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Tpflghinp or «iip pc5rting each and every li mitation of the claimed invention. 

Applicants submit that even if the cited documents were combined, there would 
be no reasonable expectation of success. Moreover, to establish a prima facie case of 
obviousness, the combined teachings must teach or suggest each and every limitation of the 
claimed invention (MPEP § 2143). It is respectfully submitted that the combined teachings of 
the two cited documents do not teach ot suggest each and every clement of independent claims 

14,18, 28,29, 30, and 34. 

Method claims (Independent claims 14, 18, and 30). The method claims recite, inter alia, 
"transforming the cells with a replicative and integrative plasmid comprising an autonomous 
replicating sequence, exogenous DNA, and a first selection marker" (claim 14), ""traiisforrning 
yeast cells with a replicative and integrative plasmid comprising an autonomous replicating 
sequence, exogenous DNA, and a selection marker" (claim 18), and "leplicating cells having 
reiterated genomic DNA and which contain a replicative and integrative plasmid comprising an 
autonomous replicating sequence and containing the exogenous DNA - (claim 30). None of the 
cited documents teach or suggest the methods of claims 14.18, or 30 that include the use of a 
replicative and integrative plasmid containing an autonomous replicating sequence and 
exogenous DNA. Thus, the cited documents do not teach or suggest each and every element of 
claims 14, 18, and 30. 

Product (vector) claims (independent claims 28. 29, and 34). None of the cited 
documents teach or suggest a "plasmid vector comprising a functional yeast autonomous 
replicating sequence and an exogenous DNA ... the plasmid vector for use in integrating the 
exogenous DNA sequence into chromosomal DNA of a target yeast cell" (claim 28), a "plasmid 
vector comprising a functional yeast autonomous replicating sequence and exogenous DNA . . . 
the plasmid vector for use in integrating the exogenous DNA sequence into chromosomal DNA 
of a yeast to form stable integrants which ferment xylose to ethanor (claim 29), or a "plasmid 
vector comprising a functional yeast autonomous replicating sequence and exogenous DNA . . . 
the plasmid vector for use in integrating an exogenous DNA sequence into chromosomal DNA 
of a target yeast cell" (claim 34). None of the cited documents teach or suggest a plasmid vector 
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containing a functional yeast autonomous replicating sequence for use in integrating an 
exogenous DNA sequence into chromosomal DNA of a target yeast cell. Thus, the cited 
documents do not teach or suggest each and every element of claims 28, 29, and 34, 

For at least the reasons set forth above, applicants submit that claims the pending 
claims are nonobvious over the cited documents. Accordingly, the applicants respectfully 
request reconsideration and withdrawal of the rejection of claims 1 -34 in view of the cited 
documents. 



Second 35 ILS-C. §10360 Rejection 

The Examiner rejected claims 1-34 under 35 U.S.C. §103(a) as being unpatentable 
over Ho et al. (WO 95/13362) in view of Lopes et al. {Yeasi 1996;/2(5):467-477). This rejection 
is respectfully traversed. 

Ho et al. is discussed above. Lopes et al. disclose the "pMRY integrative vector 
system, based on targeted integration into the yeast rDNA locus," and investigate possible 
reasons for the observed reduced mitotic stability of the integrative vectors when they contain a 
foreign gene (Lopes et al., abstract). The authors note that "pMlR Y-type vectors are only stably 
maintained in the rDNA cluster if their size is smaller than or at most equal to the size of the 
rDNA unit (9. 1 kb)" (Lopes et al.. page 473, col.2). 

"The initial burden is on the examiner to provide some suggestion of the 
desirability of doing what the inventor has done. To support the conclusion that the claimed 
invention is directed to obvious subject matter, cither the references must expressly or impliedly 
suggest the claimed invention or the examiner must present a convincing line of reasoning as to 
why the artisan would have found the claimed invention to have been obvious in light of the 
teachings of the references." Ex parte Clapp, 227 USPQ 972, 973 (Bd. Pat App. & Inter, 1985); 
MPEP §706.020) (emphasis added). The Action does not provide any suggestion of the 
desirability of doing what the inventors have done. 

The applicants respectfully submit that the requisite motivation to combine Ho et 
al. with Lopes et al. cannot be found in either Ho et al. or Lopes et al. Tt is axiomatic that 
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motivation to combine the two documents carmot be attributed to the combination itself, and the 
Action does not show the existence in either cited document of a motivation to combine the 
disclosures to produce the claimed invention. 

Lopes et al. disclose that "pMIRY-type vectors are only stably maintained in the 
rDNA cluster if their si2e is smaller than or at most equal to the size of the rDNA unit (9.1 kb) M 
(Lopes et aL, page 473, col.2). The smallest pMIRY-type vector disclosed by Lopes et aL is 
pMIRYl, which has a size of 6.1 kb. The DNA fragment disclosed by Ho et al. that includes the 
genes encoding xylose reductase, xylilol dehydrogenase, and xylulokinasc is at least 4.9 kb in 
size. 1 The addition of the Ho et al. DNA fragment to the smallest pMIRY-type vector would 
result in a vector of 1 1 kb. This is greater than the size limit of 9.1 kb disclosed by Lopes et aL, 
and thus will result in a vector having reduced mitotic stability. Thus, there is no motivation to 
combine the cited documents. 

The Action has also not presented any evidence that knowledge generally available 
to one of ordinary skill in the art would have provided the requisite motivation lo combine the 
cited references. Specifically, the statement that "[ojne of ordinary skill in the art would be 
motivated to combine the teaching of both references because the method taught by Ho et al. 
introduces DNA into the same yeast taught by Lopes et aL" (Action, page 10, first full 
paragraph) is not a convincing line of reasoning. Further, the mere fact that references can be 
combined or modified does not render the resultant combination obvious unless the prior art also 
suggests the desirability of the combination. In re Mills, 1 6 USPQ2d 1430 (Fed Cir. 1990) 
(MPEP §2143.01). The prior art does not suggest ihe desirability of the combination. 

Applicants submit that even if the cited documents were combined, there would be 
no reasonable expectation of success. Moreover, to establish a prima facie case of obviousness, 
the combined teachings must teach or suggest each and every limitation of the claimed invention 



l Ho et al. disclose that the size of the translated region of the xylulokinase gene is 2.1 kb 
(see Example 3). Ho et al. also disclose at Example 2 that the size of the xylitol dehydrogenase 
and its associated promoter are 1.9 kb and 910 bp, respectively. This is a total of 4.9 kb, and 
does not include the xylose reductase gene. 
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(MPEP § 2143). It is respectfully submitted that the combined teachings of the two cited 
documents do not teach ot suggest each and every element of independent claims 14, 1 8, 28, 29, 
30, and 34. 

For at least the reasons set forth above, applicants submit that claims the pending 
claims are nonobvious over the cited documents. Accordingly, the applicants respectfully 
request reconsideration and withdrawal of the rejection of claims 1-34 in view of the cited 

documents- 
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Summary 

It is respectfully submitted that the pending claims are in condition for allowance 
and notification to that effect is respectfully requested. The Examiner is invited to contact 
Applicants' Representatives, at the below-listed telephone number, if it is believed that 
prosecution of this application may be assisted thereby. 

Respectfully submitted for 
Hoetal. 

By 

Mueting, Raasch & Gebhardt, P.A. 
P.O. Box 581415 
Minneapolis, MN 55458-141 5 
Phone: (612) 305-1220 
Facsimile: (612) 305-1228 
Customer Number 26813 




26813 

P&TB&T TRADEMARK GVHCSTl 



David L. Provence 

Reg. No. 43,022 

Direct Dial (612)305-1005 



PFRTTFi r ATE I JNDER 37 CFR S 1 .8: ,.<...■>■ _j . uy.v7 rxnt ri bm\ 
The undersigned hereby certifies ihat this paper is being transmitted by fi^irak in accorianct ^ 37 CFR |J .8(d) 
tofte Patentand Trademark Office, addressed to Assistant Commissioner for Patents, Washington, D.C. 20231, on 
ibis 27th day of June. 2003, at ^Mpr-. } (Central Tune). ^ 



By: 
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Amendments to the following are indicated by underlining what has been added 
and bracketing what has been deleted. 

In the Claims 

For convenience, all pending claims are shown below. 
J (Amended) A yeast which ferments xylose to ethanol, comprising: 
[a yeast having] genes integrated at each of multiple reiteiated ribosomal DNA sites of 
the yeast, said genes encoding xylose reductase, xylitol dehydrogenase, v g^Mokinase. 

2. The yeast of claim 1 which also ferments glucose to ethanol. 

3. The yeast of claim 2 which is Saccharomyces. 

4. The yeast of claim 3 wherein said sites are non-transcribed DNA sites. 

5. The yeast of claim 1 wherein the genes are fused to non-glucose-inhibited 
promoters and the yeast simultaneously ferments glucose and xylose to ethanol. 

6. The yeast of claim 5 wherein the promoters do not require xylose for induction. 

7. The yeast of claim. 3 wherein the genes arc fused to non-glucose-inhibited 
promoters and the yeast simultaneously ferments glucose and xylose to ethanol. 

8. The yeast of claim 4 wherein the genes are fused to non-glucose-inhibited 
promoters and the yeast simultaneously ferments glucose and xylose to ethanol, the promoters 
also not requiring xylose for induction. 
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9. The yeast ofclaim 6 wherein the xylose reductase and xylitol dehydrogenase 
genes are from natural yeast which ferment xylose to ethanol. 

10. The yeast ofclaim 9 wherein the natural yeast are Candida Shehatae, Pichia 
slipitis crPachysolen tarmophilus. 

It. The yeast of claim 9 wherein the xyulokinase gene is from a yeast or bacteria. 

12 The yeast ofclaim 1 1 wherein the xyulokinase gene is from Candida Shehatae, 
Pichia stipitis, Pachysolen tannophilus, Saccharomyces cerevisiae, Schizosaccharomyces pombe, 

or Escherichia coVL 

13. The yeast ofclaim 1 having said genes integrated at least about 10 ribosomal 
DNA sites of the yeast. 

14. (Twice Amended) Amcthod of integrating multiple copies of exogenous DNA 
into reiterated chromosomal DNA of cells, comprising: 

(a) tratisforming the cells with a replicative and integrative plasmid 
comprising an autonomous replicating sequence, exogenous DNA, and a first selection marker, 
and 

(b) repeatedly replicating the cells from step (a) to produce a number of 
generations of progeny cells while selecting for cells which include the selection marker, 
promoting «he retention of the replicative and integrative plasmid in subsequent generations of 
the [progency] progeny, cells and produce progeny cells having multiple integrated copies of the 
exogenous DNA. 

15. The method ofclaim 14, wherein the plasmid DNA also includes a second 
selection marker for selecting cells which include the plasmid. 
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,« The method of claim .4 wherein ft- «* - >— « — **» »* 

exogenous DNA integrated into its chromosomal DNA. 

„ The method of daim 16 wherein the cells are yeast cells and the exogenous DNA 
«*. genes encoding xylose reductase, xylite, dehydrogenase, and wmch also 

serve as ihe first selection marker. 

18 . (Twice Amended) A method of migrating muluple copies of exogenous DNA 
into reiterated chromosomal DNA of cells, comprising: 

p^c aLhcr of ge— of progeny cells whUe selecung *,r cells which mc^e ..e 

generations oftheprogeny cells and result in p^geny ceus each corfatmng mutaple migrated 

ramies of the exogenous DNA; and 

DNA. 
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S^tabShcoU.nant YEASTS FO * FKRMENTINGXYLOSE TO ETHANOL 

1 9. Yeast cells produced by the method of claim 1 8. 

20. The yeast cells of claim 19, wherein the exogenous DNA includes genes encoding 
xylose reductase, xylitol dehydrogenase, and xylulokinase, and the yeast cells ferment xylose to 
ethanol. 

21 . The yeast cells of claim 20, wherein said genes are fused to non-glucose-inhibited 
promoters which do not require xylose for induction, and wherein the yeast cells ferment glucose 
and xylose simultaneously to ethanol. 

22. Yeast cells according to claim 21 which substantially maintain their capacity to 
ferment xylose to ethanol when cultured under non-selective conditions for at least 20 
generations. 

23. (Amended) A yeast which ferments xylose to ethanol, comprising: 

[a yeast having] multiple copies of exogenous DNA integrated into chromosomal DNA 
of the yeast, the exogenous DNA mcluding genes encoding xylose reductase, xylitol 
dehydrogenase, and xylulokinase fused to non-glucose inhibited promoters, the yeast fermenting 
glucose and xylose simultaneously to ethanol and substantially retaining its capacity for 
fermenting xylose to ethanol for at least 20 generations when cultured under non-selective 
conditions. 

24. The yeast of claim 23, wherein said promoters do not require xylose for induction 

25. (Twice Amended) A yeast which ferments xylose to ethanol, comprising: 

[a yeast having] multiple copies of exogenous DNA integrated into chromosomal DNA 
of the yeast, the exogenous DNA including genes encoding xylose reductase, xylitol 
dehydrogenase, and xylulokinase, the yeast fermenting xylose to ethanol and substantially 
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retaining its capacity Tor rermenting xylose to cthanol when cultured under non-selective 
conditions for at least 20 generations. 

26- The yeast of claim 25, wherein the promoters do not require xylose for induction 

27. (Twice Amended) A method for fermenting xylose to ethanol, comprising 
fermenting a xylose-containing medium with a yeast of claim 1 , 22, 23, 24, 25 A or 26, to 
[product] produce ethanol. 

28. A pi asm id vector comprising a functional yeast autonomous replicating sequence 
and an exogenous DNA comprising a first selection marker, the exogenous DNA flanked on 
each end by a DNA flanking sequence which is homolog ous to a reiterated ribosomal DNA 
sequence of the target yeast cell, the plasmid further including a second section mark er in a 
position other than between the DNA flanking sequences, the plasmid vector for use in 
integrating the exogenous DNA sequence into chromosomal DNA of a target yeast cell. 

29. A plasmid vector comprising a functional yeast autonomous replicating sequence 
and exogenous DNA including genes encoding xylose reductase, xylitol dehydrogenase, and 
xylulokinase flanked on each end by a DNA flanking sequence which is homologous to a 
reiterated DNA sequence of the target yeast cell, the plasmid vector for use in integrating the 
exogenous DNA sequence into chromosomal DNA of a yeast to form stable integrants which 
ferment xylose to ethanoL 

30. (Twice Amended) A method for [forming] producing cells having multiple 
integrated copies of an exogenous DNA fragment, comprising: 

replicating cells having reiterated genomic DNA and which contain a replicatrve and 
integrative plasmid comprising an autonomous replicating sequence and containing the 
exogenous DNA to produce multiple generations of progeny cells while selecting for cells which 
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include the selection marker, so as to promote the retention of the implicative and integrative 
plasmid in subsequent generations of the progeny cells and produce progeny cells having 
multiple integrated copies of Ihe exogenous DNA. 

3 1 . The yeast of claim I wherein the yeast maintains xylose fermenting capability 
after culture in non-selective medium, 

32. Hie method of claim 1 4 wherein the cells are yeast. 

33. The method of claim 30 wherein the cells are yeast. 

34. A plasmid vector comprising a functional yeast autonomous replicating sequence 
and exogenous DNA flanked on each end by a DNA flanking sequence which is homologous to 
a reiterated ribosomal DNA sequence of the target yeast cell, the plasmid further comprising a 
selection marker in a position other than between the DNA flanking sequences, the plasmid 
vector for use in integrating an exogenous DNA sequence into chromosomal DNA of a target 
yeast cell. 
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